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The mechanism to generate the toroidal 
sheet current after the sawtooth crash 
(observation on TEXTOR tokamak [1]) is 
discussed. A possible hypothesis is presented. 
The crash of central pressure causes the steep 
gradient near the boundary between the flattened 
region and the unperturbed region. This sharp 
pressure gradient gives rise to the strong 
secondary current (Pfirsch-Schluter current). 
The location, polarity, magnitude and time 
evolution of the current sheet are analyzed. 
Comparison with present experimental data is 
made, and future necessary measurements are 
discussed. 
The intrinsic feature of the sawtooth 
crash is that the crash time is much shorter than 
the energy confinement time, and that the region 
of the drastic collapse is localized in the center. 
Owing to these characteristics, the steep pressure 
gradient established at the end of the crash 
r-::::: rKAM. (See Fig.l.) By use of the diffusion 
coefficient, Xv the layer thickness Ll is evaluated 
as 
Ll -::::: JXL'T:cr · 
The steep pressure gradient is estimated as 
l
dpl_p(O)-pf fXM. 
dr - ri V XL 
By use of this pressure gradient, the 
Pfirsch-Schluter current is calculated. This 
current is mainly in the toroidal direction and has 
the in-out asymmetry. It is given as 
This result indicates that there will appear 
a localized toroidal current just after the crash of 
the central pressure. The direction of this 
induced current is in the same direction as the 
main plasma current in the outside of the torus 
(8 ~ 0) and is opposite to the plasma current at 
the inside (8 ~ 1t). It is more convenient to 
compare, with experiments, the magnitud~ of the 
current driven by the sharp pressure gradient. 
208 
The total current in the current sheet, I 5 , is 
estimated as 
p(O)- PJ 
Is -:::::6rKAM B 
The sheet current disappears as the steep 
pressure gradient diffuses away. T~e typical . 
time scale for the decay of the localized current Is 
given as the heat-pulse-propagation time to the 
point of the interest. 
The prediction by the model is compared 
to the experimental observation on the polarity , 
radial thickness , magnitude , poloidal structure 
and temporal dynamics. The hypo~hesis a&rees 
with several aspects of the observatlon and IS not 
clearly rejected. However, there are sev~ral 
signs that the improvement of the model Is 
necessary, i.e., poloidal structure. In order to 
test more precisely, further possible experimental 
tests are studied. 
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Fig .1 Profiles of the pressure after (solid line) 
and before (dashed line) of the crash. 
